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METHOD FOR CALCULATING RESIS'l'ORS FOR P .F. W. CORRECTION AT INJECTION. 

In orc~.o:c ·i;o f ; .ci .i·\;, ·co Gvon·eud doc~ific;:cic•j:lS i!1 future, the process to be 

used is described in the following points. 

1) Determine the .D.n/n vs. r curve to be obtained, by adding up effects to 

be corrected. (See report No. Ps/Int. MM 58-2, MM Int. 17). 

2) Add up corrections from separate turns of p.f.w. (see table) with such 

weighting factors that the same An/n vs. r curve is obtained. 

The weighting factors then give the currents through each turn (or couple of 

turns in series). In the figures of the table the end and junction effects on the 

p.f .w. correction are included. 

Most columns in the table give the effect of two turns connected in series, 

because it was found experimentally that it is not necessary to give every single 

turn a differGnt current in order to obtain a satisfactory correction curve. With 

the turns grouped a.s in the table, it appears to be possible to approximate the 

existing error curve in the median plane with a precision bettor than that with 

which the errors are known. 

The plus and minus signs in the table are given in such a way that corrections 

of this polarity are obtained by short-circuiting the indica·ced terminals over a 

resistor. 

If the other polarity is required (negative weighting factor), the addition of 

a pick-up loop in series with the resistor is necessary. The polarity of the pick

up loop should be chosen so that thG volta,ge induced in it opposes (and exceeds) 

the volta e induced in the turns considered. The i11duced voltaG'ElS are given in 

the bottom line of the table. 

To the obtained correction should now be added the last column ("pick-up 

loop") with the appropriate weighting factor, but with positive sign, · 

If the above described procedure for combining a set of turns with a pick-up 

loop has to bo used for several adjoining combinations of turns (for instance, for 
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the 3rd, 4th and 5th column of the table), it is possible to use one or more 

pick-up loops in series, in opposition to the turns considered, also connected in 

series. (In the exrunple given above, terminals 19 and 10 would be connected to -two 

series-connected picl£up loops in serios with a resistor.) In this way one can 

usually save in the number of pidfup loops necessary, nnd reduce also their contrilJ... 

ution to the injection field. If the currents required in he series-connected tuxns 

are not the snrae, one chooses the highest current for the sories~combination, and 

ifreduces the current in those turns whore it is necoss2ry by short-circuiting these 

tuxns by resistors. These resistors do not act as shunts over tho turns (the turns 

resistEUlce being very low), but they cause opposite induced currents to flow 

through these tuxns in addition. 

This procedure should only be adopted if the currents required in the differ-

ent series-connoctod turns do not differ too much. 

3) If the currents required &re lmown, one cc.n choose the resistors by dividing 

the to kl induced volt2 ·,o in oach circuit by the required current. If pick-up 

loops are in the circuit, one takes the volto.:_:;·e induced in the pick-up loops, minus 

the voltage induced in the turns in sories with them. 

The rosistonce of each pick-up loop is about 117 m..C.L. This should be tclcen 

into account in determining the value of the resistors in series with pick-up loops. 

The resistcJ.nce between terminals 6 end 1 is about 58 m.D. , one half of a pick-up 

loop being us d in this circuit. The resi,stanco of the othor turns cDn be neglected. 

Unused pick-up loops must be connected on ono end to the rest of the win'. ings 

in order to prevent dischcrgos during tho high vol to.~,e tests. 

4) The ce.lcul2.tion do scribed above is only fill ~cpproximc.tion. In any case it 

should be checked by moasuromonts. These measurements should include end nnd 

junction effects. Sto.rting from the difference botweon m,)asured and calculc,ted 

D. n vs. r curves, a second order npproximc.tion c:m thon bo c~lculc;_tod. 

5) The influence of tho p.f.w. corr0ctions on B con bo computed from the table 
0 

using the socond line from tho bottom. The influence on n , caused by this 

A B , is alroc,dy included in tho rest of tho t.':'.ble. Tho oxistcnco of this .AB 
0 . 0 

meruis that injection will tcke plc~ce c.t n slic;htly difforent current in the main 

coils. 

Distribuj;J_o..n.: M~gnet Group, Parruneter Committee 
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' ~ozrectione ~ytln at m1!.2!ii.sm ~ 10·' P.Lt. Mr 81108 
1 ?·ltl Into 18 

I 1, -1 -
' 
pm-1wa Boo 2- 17 17, 1, 19, 14 14, 12 12, 10 10, 11 1, 6 Pick-up loop .. 21}- 6 

,I-; l._ - .. ".~Bo. ao, 1', 11 1'1, lJ, 15, 14, u. 12, 11, 10, ,, 8, 7 i 

~! r(aa~ 21, 22, 2, 24t 25 21, 1 2, ' 4, 5 6, 7 d d 

I 
.1 

-7 - 45 -" +'8 ~" - J)l -2'' + 16, - '5 I 
I 

I . . _, 
- 26 -.. , + JD - '4 - 200 - 26 + 151 - 21 " 

I . 
I -5 -15 - '4 .;. 4 - 42 - ,, + 2'8 + 125 - 9 JI . 
I 

I .. . 

I I -4 - ' -2, -· + 25 + 125 + 554 + 94 + 2 

-' - 6 - u -" +uo + '8'J + 764 + 65 + 10 

I .. 
-2 - ' -1' - '6 + 249 + '725 + 8,, + 4, + 16 ... 

"" .., t . . . . . ., -1 - 7 -2, •DO + 452 + 1095 + 761 + 27 + 20 

; ~ 0 - 10 - 41 - 200 + T74 + 1'71 + 598 + 16 + 2~ 
~ 1 -16 • ll -"" +'1224 + 14}' + 425 + 9 + 25 

. o •• 

~ ;~ 
. . . r r 

2 - '4 - 1'3 -"' + l.661 +lle + 288 + 5 + 26 ~ I 
! I j -11 - J'2 ~ "'1902 + '42 + 195 

+ ' 
+ 28 

0 
4 -154 - 651 edl08 + 11"5 + 656 + 1'5 + 1 + 29 

~ ~ I 
IS) I . . . . . 
a 5 - ''2 -1.215 -•Jl + 1,., + 454 + 98 + 1 + 29 . 1 

I 

' -1"' -21.fO + 9S> + "2 + 7• + 1 + 30 jl 
I - 702 
I 7 -1.M>l .:24AA. ~ + fi8B + 265 + 59 + 1 .~ 'j 

Mfectiw AB +0.04 +Oo04 ... Oo)l •Oo50 - 002' ~ OoCTT + 0.025 - Oo28 I 

(iJL pus/ r:ap) 0 . ~ 
I 

Vol.i;a&e 1Nhtoed ~~ ~ I 

41/dt = 15 !f eeo OoTrT Ool'6 0.010 Ooll2 0.571 

' 
OoJ>5 Oo090 10081 

(in :volte 


